Crossbred ewe lambs initially weighing approximately 90 lb (41 kg) were fed rations varying in roughage level prior to breeding to examine the influence of level of dietary energy upon subsequent reproductive performance when bred as lambs. In the two trials conducted over a 2-year period 200 spring-born Iambs were placed in four lots of 25 lambs each year and received rations containing 12% crude protein and ground mixed hay at 10, 30, 50 or 70% of the diet. Average initial weights were 100.6 + 14.8 and 83.8 + 11.2 lb (45.7 + 6.7 and 38.1 + 5.1 kg), respectively. Average daily gains during the first trial of 56 days were .46, .31, .24 and .09 lb (.20, .14, .11 and .04 kg), respectively, for diets containing 10, 30, 50 and 70% roughage. During the second trial of 99 days average daily gains were .42, .40, .24 and .04 lb (.19, .18, .11 and .02 kg), respectively. At the end of each feeding period five lambs from each treatment were slaughtered and carcass measurements collected. Weight and fat parameters were found to decrease (P<.05) with increasing dietary roughage level. The remaining ewes were pooled, exposed to rams for 40 days, and checked for pregnancy using echo analysis during the first 50 days of pregnancy. Pregnancy detection was accurate 75% of the time. (60, 65, 75 and 70; 44, 74, 83 and 75% of the ewes lambed corresponding to 10, 30, 50 and 70% roughage diets during the first and second trial, respectively). Lambing percentages based upon 100 ewes lambing were 116.7, 107.7, 113.3 and 109.4 and based upon ewes exposed were 70, 70, 85 and 70, respectively, in the first trial, and 150. 0, 121.4, 113.3 and 106.7, and 67, 89, 94 and 80, respectively, in the second trial. Reproductive performance (the highest lambing percent and the greatest number of lambs per ewe exposed) tended to be highest for ewes bred as lambs and fed the 50% roughage diet.
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SAssistant Animal Scientist, Dixon Springs Center. 6Supported in part by funds from the Illinois Agricultural Experiment Station. not differ significantly among treatment groups (60, 65, 75 and 70; 44, 74, 83 and 75% of the ewes lambed corresponding to 10, 30, 50 and 70% roughage diets during the first and second trial, respectively). Lambing percentages based upon 100 ewes lambing were 116.7, 107.7, 113.3 and 109.4 and based upon ewes exposed were 70, 70, 85 and 70, respectively, in the first trial, and 150.0, 121.4, 113.3 and 106.7, and 67, 89, 94 and 80, respectively , in the second trial. Reproductive performance (the highest lambing percent and the greatest number of lambs per ewe exposed) tended to be highest for ewes bred as lambs and fed the 50% roughage diet. (Key Words: Roughage Level, Reproduction, Ewe Lambs, Pregnancy Diagnosis.)
INTRODUCTION
Breeding ewe lambs to lamb as yearlings is becoming a more popular practice to increase flock efficiency. Early work by Bowstead (1930) and Spencer et al. (1942) indicated that ewes could be successfully bred as ewe lambs under conditions of adequate ewe development. These ewes also had the potential to produce more total lambs in their lifetime than ewes not lambing as yearlings (Bowstead, 1930; Spencer et al., 1942; Oxley, 1957; Terrill, 1968) . Dietary factors have been shown to influence reproductive performance. Diets low in available energy result in decreased reproductive rate because ovulation rate is reduced (Clark, 1934) . Recent work has indicated that highenergy diets, resulting in excess body fat, will also reduce reproductive performance by decreasing fertilization rate (Lamond et al., 1973) .
Relatively little is known about the prebreeding nutritional needs of ewe lambs necessary to obtain maximum reproductive performance. As long as reproductive performance is not reduced, lower planes of nutrition may 952 JOURNAL OF ANIMAL SCIENCE, Vol. 43, No. 5 (1976) reduce feed costs and improve profit. On the other hand, if high-energy diets increase reproductive performance, sufficient to offset higher feed costs, ewe lambs could remain with market lambs reducing labor and space requirements and also permit selection of replacement females as older, larger animals.
Detection of pregnancy in sheep during the first half of gestation would be of considerable value to the sheep industry. Early detection of pregnancy would allow producers to identify pregnant ewes, so that only those that are pregnant would receive additional feed during late gestation. Moreover, nonpregnant ewe lambs could be culled, increasing flock productivity and reducing feed costs.
The purpose of the research reported was 1) to determine the influence of dietary roughage (energy) level prior to breeding on the reproductive performance of ewe lambs and 2) to evaluate echo analysis pregnancy detection.
MATERIALS AND METHODS
Data were collected over a 2-year period in two trials each containing 100 crossbred spring-born ewe lambs of Suffolk, Targhee, Finnish Landrace and RambouilIet breeding. The lambs were confined on slotted floors after weaning at 56 days and prior to imposing dietary treatments were fed an 80% concentrate finishing diet containing 16% crude protein for 120 and 90 days, respectively. At the start of each trial lambs were allotted into four groups 7Metriz Inc., 876 Ventura Street, Aurora, CO; Model ET VII. of 25 lambs each on the basis of genetic background and weight. All lambs were shorn, moved toa 12 x 40ft (3.7 x 12.2re) bedded pen in an open shed and assigned to one of four dietary treatments. Experimental rations contained 10, 30, 50 or 70% roughage and 12% crude protein (table 1) . The rations were prepared in a Gehl-mixall using a .5 in (1.25 cm) screen and offered in wooden self-feeders. Water and trace mineral salt were available ad libitum .
The feeding periods were 56 and 99 days for trials 1 and 2, respectively. Feed weigh backs were taken at 4-week intervals when lambs were weighed. Five lambs were slaughtered from each treatment at the end of the feeding period and carcass measurements taken. The remaining 80 ewes were pooled, confined to a barn at night, self-fed a ration containing 50% roughage and allowed access to legume-grass pasture during the day. Upon pooling the ewes six Suffolk rams with marking harnesses were placed with the ewes and were removed after 40 days. Tup marks were recorded and chalk color was changed every 15 days. In the first trial, ewes were diagnosed for pregnancy 35 to 75 days postbreeding using echo analysis. Ewes were checked twice during the second trial, once 30 to 70 days postbreeding and again 15 days later. Ewes were examined using the techniques described by Lindahl (1972) and the analyzer 7 (Lindahl et al., 1975) was modified with a 14 in (35.5 cm) intrarectal transducer probe containing a .5 in (1.25 cm) diameter crystal. All ewes were-sold to cooperating farmers who collected lambing data on standardized forms. .05
RESULTS AND DISCUSSION
Performance data for the two trials are presented in table 2. Average initial and final weights of the lambs were 100.6 + 14.8 lb (45.~ -+ 6.7 kg) and 115.8 -+ 18.1 lb (52.6 + 8.2 kg) and 83.8 + 11.2 lb (38.1 + 5.1 kg) and 111.7 + 18.2 lb (50.8 + 8.3 kg) for the first and second trials, respectively 9 Final weight was dependent upon initial weight (P<.01) when the dater for both trials were combined 9 One additional pound of initial weight resulted in 1 additional lb of final weight within any particular treat-.z ment group (b = 1.10). A linear treatment a~ effect upon final weight was found (P<.10), and when final weight was adjusted to equal initial weight a linear treatment effect (P<.05) was found in both trials 9 In the second trial there was a quadratic effect of treatment (P<.05) upon adjusted final weight 9
,r Average daily gain decreased as level of roughage increased in both trials. The values in o tabIe 2 are comparable to those obtained by <~ Jordan et al. (1970) , who fed lambs initially > weighing 45.8 lb (20.8 kg) for approximately 100 days in each of 4 successive years. In Jordan's work full-fed lambs gained an average <~ of .41 lb (.17 kg) per day and limit-fed lambs .~ gained .26 lb (.12 kg) per day with final weights of 72.6 and 90.0 lb (33.0 and 41.3 kg), respectively. The amount of feed required per unit of gain increased in both trials with < increasing dietary roughage levels 9 Lambs in the '~ second trial fed the diet containing 70% roughage required 66% more feed for less than half the gain made by lambs in the previous year, this was probably due to their lighter initial o ~ weight 9
The data on carcass measurements are shown in table 3. Rib fat and kidney fat were also ~i positively influenced by initial weight in the .~ first trial (P<.05), thus these four variables were adjusted to equal initial weight 9 Live weight, hot carcass weight, loin fat, rib fat, leg score and loineye area values revealed a linear trend (P<.05), all decreasing with increasing roughage level in the diet. In the second trial, in addition to live weight and hot carcass weight, loin fat, rib fat and loineye area were also dependent upon initial weight (P<.05) and adjusted accordingly. A decreasing linear treatment effect (P<.05) was found for live weight, hot carcass weight, loin fat, rib fat, kidney fat and loineye area values with increasing dietary roughage level. dDiagnosed correctly, either pregnant or non-pregnant.
In the first trial, 73.6% of the ewes were correctly identified as pregnant or not pregnant (table 4). In the second trial the ewes were examined twice, and of the ewes examined during the first period, 76.0% were correctly identified as pregnant or not pregnant. The accuracy did not change when the ewes were examined the second time (77.3% correctly identified). Results of the three diagnoses using echo analysis indicated a significant ability to detect pregnancy among ewe lambs. The accuracy in this study was less than that obtained by Lindahl (1972) tendency for condition of ewes to influence the accuracy; heavier ewes tended to be diagnosed incorrectly as not pregnant and lighter ewes tended to be incorrectly diagnosed as pregnant. The differences in condition resulting from prebreeding treatment and age of ewes (lambs) may help to explain the inability to obtain the same level of accuracy as Lindahl (1972) . Mature ewes that are normally flushed would have a higher conception rate and more uniform condition within a group and would probably result in more accurate diagnoses. The mean number of ewes lambing was 67.5% and 69.3%, with an average of 109.4 and 119.2 lambs per 100 ewes lambing and 73.8% and 82.7% lambs per ewe exposed for the first and second trial, respectively. Reproductive data collected (table 6) indicated no significant treatment differences although there were definite trends. Numbers of ewes lambing tended to increase with increasing dietary roughage level. However, the number of Iambs per 100 ewes lambing tended to decrease with increasing roughage level. Ewes receiving 50% roughage produced more lambs based on ewes exposed to the ram than ewes receiving other treatments. In the first trial, ewes receiving diets containing 10% and 50% roughage had the highest number of lambs per 100 ewes lambing and the highest number of services per conception. Services per conception in the second trial showed no apparent relationship to lambs per 100 ewes lambing. Examination of causes of mortality among ewes and Iambs did not reveal any specific effects of treatment in either trial. Jordan et al. (1970) reported no significant differences in percent ewes conceiving and lambing, lambing date and lamb production among ewe lambs full-fed compared to those limitffed. Lambing percent based on ewes bred was found to be higher for full-fed ewes (50.3) than for limit-fed ewes (46.0), which is in partial agreement with values obtained in this study for percent Iambs based on ewes exposed with increasing energy level. Lambing percent did increase with decreased roughage level when ewes fed the 70 and 50% roughage diets are compared; however, as the roughage level decreased the percent of ewes lambing actually decreased which is not in agreement with the findings of Jordan et al. (1970) .
Barrenness (Trial 1: 40, 35, 25, 30% and Trial 2: 56, 26, 17 , 25% for ewes fed 10, 30, 50 and 70% roughage diets, respectively) was highest in both trials among ewes fed diets containing the lowest levels of roughage probably a result of increased embryonic mortality. Davies (1955) reported a low plane of nutrition between 6 and 12 months of age increased the proportion of barrenness among ewes at their first lambing, while Bradford et al. (1961) found no differences after such treatment.
The tendency within a mature ewe flock for heavier ewes to have higher ovulation rates which result in more lambs per ewe, was found to be true among these ewe lambs. Work by EI-Shiekl et al. (1955 ), Foote et al. (1959 and Hulet et al. (1962) demonstrated that high levels of feeding over extended periods of time resulted in consistent increases in ovulation rate and increased embryonal mortality. These findings could explain the low percent of ewes lambing and the high percent of lambs dropped for ewes that did lamb among the group receiving the lowest roughage diet in this study and support the findings of Lamond et al. (1973) who obtained low fertility with extremes of both high-and low-energy diets. They obtained low fertilization rates when mature ewes were fed high-energy diets and low ovulation rates when fed low-energy diets. Lower egg recovery rate and fertilization rate was obtained by Hill et al. (1969) from heavier ewes on full feed as compared to ewes on restricted intake, which is consistent with the data of this study.
There could have been effects upon ewes at the beginning of breeding when all ewes received the 50% roughage diet. An increase in plane of nutrition at this time could have had a flushing effect upon the ewes, provided they were not clycling at the time the rams were placed with them. If the ewes were cycling they probably could not have benefited, because the record of tup marks indicate these ewes conceived readily. Similarly, a sudden decrease in plane of nutrition might have had an adverse effect upon reproductive performance.
